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Soíls (1) and sediments (2) are olten considered as ellicient sinks lor heavy metals. When most metals are 
added to soíls lrom various sources (either natural or anthropogenic), they are readily converted to 
sparingly soluble lorms, oxides or carbonates, and beco me incorporated into other soil minerals or 
undergo adsorption processes on solid surfaces with high affinity lor the metal ions, so that their mobility is 
seldom increased signilicantly or it is increased only in the upper layers. Many authors have tried to 
develop models to describe metal retention. Two 01 the most elaborate approaches will be mentioned 
here: (a) one 01 them can be represented by the multireaction model 01 Selim (3), which is realistic insolar 
as it considers that retention is due to a series 01 simultaneous processes, both concurrent or 
consecutive, with different kinetic characteristics; (b) other authors, especially those working with the late 
Prolessor A. M. Posner 01 W. Australia (4), have tried a more mechanistic approach, modelling retention 01 
metals (or other ions) by soils considering the variation 01 surface electric charge caused by sorption 01 all 
ions present in the system. 
As a consequence 01 the various retention processes, the solution concentration 01 many metals in soils 
is olten below the values corresponding to the solubility 01 pure compounds. It is well known that when 
Zn2+ or Cu2+ are adsorbed on CaC03 (5) or soíls rich in lime (6), the resulting equilibrium concentrations 
are at least one order 01 magnitude below that corresponding to the metal carbonate. tt has been esti· 
mated (7) that soíl Cu can be described by the equilibrium 
Soil- Cu+ 2H+ <=? Cu2+ 
with an average equilibrium constant 01 102.8, which gives a Cu2+ concentration several orders 01 magni-
tude lower than that corresponding to the solubility 01 most Cu minerals. 
However, so me changes in soil properties or in its contents in so me components may bring about a re· 
versal 01 this situation, causing a sudden increase in availability 01 some metals. For example, reducing 
conditions lavour solubilization 01 so me metals with dillerent oxidation states (Cu2+ to Cu+, Fe3+ to Fe2+, 
etc.), and local increases in acidity will dissolve oxides or carbonates 01 many metals. Such ellects are 
usually localized and easily reversed when the cause disappears. An example 01 reversible solubilization is 
the case 01 some rivers close to mining areas which may show low pH values and high concentrations 01 
several metals immediately downstream lrom the mining site, but a short distan ce lurther downstream the 
water pH increases several pH units, metal concentrations decrease sharply and the bank sediments show 
high contents in metal compounds 01 low solubility (8). 
Therelore, even il metals added to soils are insolubilized (and immobilized) in many cases, a sort 01 
"chemical time bomb" might be building up in the soil, and various "luses" may cause a more or less 
sudden release 01 soluble lorms 01 such metals, which would come into the ground or surface waters or 
beco me available to plants. 
One 01 such "Iuses" is the presence 01 organic compounds with lunctional groups lorming stable, soluble 
complexes with transition metals (9). Many authors have reported the lormation 01 complexes with natural, 
organic matter, both in the solid phase and in solution (10). Moreover, organic matter added to soils as 
organic amendments or lertilizers is likely to contain well-defined compounds or humic-like polymers with a 
complexing behaviour similar to that observed in natural (soil or otherwise) organic matter. 
The relationship between sewage sludge and metal pollution has been extensively studied (11, 12, 13). 
However, the connection between the use 01 some agricultural residues as manure and mobilization 01 
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potentially toxic metals originally in immobile lorms has received considerably less attention. In regions 
where olive trees are a signilicant crop, disposing 01 the residues 01 manulacturing olive oil beco mes a 
major concern, especially in the case 01 olive mili wastewater (OMW). Its dumping into rivers or onto soils is 
severely restricted by law, but so me cases do occur (e.g., by accident). It has been shown that OMW 
contains substances which can complex and solubilize signilicant amounts 01 Cu or other metals, and 
average characteristics 01 the complexes lormed have been estimated. Therelore it is a good test 
substance to illustrate how metals can be released lrom sparingly soluble or strongly adsorbed lorms by 
addition 01 organic reluse. In this presentation, examples are given 01 this effect 01 OMW on a metal-
polluted river sediment (14,15) and a soil column artilicially loaded with metals. Examples are also given 01 
differences in metal retention power 01 some soils manured with raw and composted OMW (16). Finally, 
the multireaction model 01 Selim et al. is tested to check whether it can explain the adsorption data 01 
these soils and whether the treatments with these residues have any effect on the parameters 01 the 
modelo 
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